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PROVIDING A VMiUE ADDED SERVICE AVAILABLE IN A FIRST NETWORK TO A SUBSCRIBER IN 
A SECOND NETWORK 



Field of the inyeiition 

5 The present invention relates to a method for providing a value added service, 

such as an intelligent network (IN) service, which is available in a first network, to a 
subscriber in a second network, in which the first network comprises a first network 
node for executing the value added service. Furthermore, the present invention relates 
to a communication system, comprising a first and a second network, the first network 
10 comprising a first network node being arranged to provide a value added service, such 
as an IN service. Also, the present invention relates to an exchange, an indexing 
register and a service node which is part of the present communication system. 

Prior art 

1 5 Value added services, such as Intelligent Network (EN) services are provided in 

mobile telecommunications networks, such as Public Land Mobile Networks (PLMN). 
Mobile telecommunications networks are connected to fixed telecommunications 
networks (such as Public Switched Telephone Network, PSTN) to allow fixed 
subscribers and mobile subscribers to coromimicate. However, thus far it is not possible 

20 to provide the fixed subscribers also with the DSf services available to mobile 
subscribers and vice versa. 

International patent application W099/59357 describes a system and a method 
for wireline-wireless network interface. A wireline location register in the fixed 
network is used to direct a call to a fixed subscriber towards a (mobile) location of the 

25 subscriber using a wireless routing destination mmiber. This allows a wireless 

subscriber to be accessed via a wireline telephone number. This publication does not 
disclose any details on pro viding value added services which are available in the 
wireless network to subscribers in the wireline network. 



30 Summary of the invention 

The present invention seeks to provide a solution to providing value added 
services, such as IN services (e.g. Malicious call barring, personalized greeting service, 
VPN, etc.), which are available in a first network, to subscribers of a second network. 
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According to the present invention, a method according to the preamble defined 
above is provided, in wiiich the method comprises detecting in a terminating call to the 
subscriber that the subscriber desires to use the value added service (e.g. using a prefix 
number, number based triggering, or a Call Forward Unconditional mechanism), 
5 forwarding control of the call towards the first network node associated with a 

forwarding number in the first network, executing the value added service by the first 
network node, and, when necessary, fijrther directing the call towards the subscriber in 
the second network associated with the terminating call. 

This allows to make terminating value added (IN) services available to a 

10 subscriber fi-om a different network. In this first aspect of the present invention, e.g. a 
gateway interconnecting the first and second network can be used, which forwards a 
call to a subscriber by recognizing a special forwarding number, and directing the call 
to the first network node. 

In an analogue manner, originating value added (IN) services can be made 

1 5 available to a subscriber in a different network using a fiirther aspect of the present 
invention. For this, the method as described in the preamble above, fiulher comprises 
detecting in an originating call firom the subsoiber that the subscriber desires to use the 
value added service, forwarding control of the call towards the first network node 
associated witii a forwarding number in the first network, executing the value added 

20 service by the first network node, and, when necessary, fiirther directing the call 

towards a destination associated with the call. This may be the destination as indicated 
in the originating call, or another destination as determined by the value added service. 

In a fiuther embodiment, the method fijrther comprises directing the call to the 
first network node using an indexing register, in which the indexing register indicates 

25 the type of IN service associated with the forwarding number. An example of such an 
indexing register is a Home Location Register (HLR) in a PLMN offering IN services. 
In this case, the first network may be a public land mobile network (PLMN), the second 
network a public switched telephone network (PSTN), and the first network node is a 
Service Node (SN) of the PLMN. The HLR can then direct the call to the Service 

30 Control Point (SN) in the PLMN and signal one or more desired IN services. Li a 
particular embodiment for terminating calls, the home location register (HLR) 
comprises a terminating IN Category Keying (TICK) associated with the forwarding 
number. 
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Alternatively, the first network is a public switched telephone network (PSTN) 
and the second network is a public land mobile network (PLMN). It is then possible to 
provide IN services which are available ia the PSTN to a subscriber of the PLMN. 

The Service Node can be a Service Control Point (SCP) or an Application Server 
5 (AS) or a Service Capability Server (SCS). 

In the case of a terminating caU to a subscriber, the call to a subscriber is, in a 
fijrther embodiment, forwarded using a Call Forward Unconditional (CPU) mechanism. 
This mechanism is well understood by the person skilled m the art, and is implemented 
in a local exchange to which the subscriber is connected in case the second network is 
10 a PSTN, or is implemented in a Mobile Services Switching Center (MSG) in case the 
second network is a PLMN . The CPU mechanism may e.g. be initiated by the 
subscriber, using a known code sequence, such as *21 * . . .#. 

To be able to further direct the call towards the subscriber, e.g. after executing a 
screening of the originating number for Call Blocking purposes, the call is further 
1 5 directed towards the subscriber in an even further embodiment by overridmg the Call 
Forwarding Unconditional mechanism. This is e.g. possible by settmg the value of a 
call paramet^ 'number of redirections' to a maximum value plus one. E.g. setting the 
value to six in The Netherlands (where the maximum value is five) wiU override the 
CPU mechanism m the local exchange and allow a connection to the subscriber, 
20 The value added (IN) services provided by the first network for terminating calls 

may comprise one or more of the following: Malicious Call Barring; Personalised 
Greeting Service; VPN. 

The value added (IN) services provided by the first network for originating calls 
may comprise one or more of the following: Outgoing Call Screening; Short Number 
25 Dialing; VPN. 

For originating calls, the detecting may in an embodiment comprise recognizing a 
match of at least part of a destination mmiber in the call with a special predefined 
number. In this manner it is possible to trigger the value added service by using a 
special number for that service, or e.g. a prefix number. Alternatively, the detecting 
30 comprises recognizing a match of an originating number of the subscriber. This ailows 
line based triggering of the service (in case of a PSTN), or special provisions in a HLR 
of a PLMN, e.g. Originating IN Category Key (OICK). 
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4 

In a further aspect, the present invention relates to an exchange in a second 
network for providing communications to a subscriber, the second network being 
interconnectable with a first network having a first network node for executing a value 
added service, such as an intelligent network (IN) service, the exchange being arranged 
5 for detecting in a terminating call the desire of the subscriber to use a value added 

service provided by a first network node of the first network, forwarding control of the 
caQ towards the first network node associated with a forwarding number in the first 
network, and when necessary, after execution of the value added service by the first 
network node, further directing the call towards the subscriber in the second network 

10 associated with the terminating call. In an analogue manner, the exchange may be 
arranged to allow using value added services in another network triggered by 
originating calls. The exchange can e.g. be a local exchange in a fixed network (e.g. a 
PSTN) or an MSG m a mobile network (PLMN). 

In an even further aspect, the present invention relates to an indexing register 

15 associated with a service node of a first network, for providing a value added service, 
such as an intelligent network (IN) service, which is available in the first network, to a 
subscriber in a second network, in which the service node is arranged for executing the 
value added service, the indexing register being arranged to indicate the type of value 
added service associated with a forwarding number to the service node after receiving 

20 control of a terminating call to the subscriber, the terminating call comprising an 
indication that that the subscriber desires to use the value added service. This 
embodiment allows to trigger the value added service by a terminating call to the 
subscriber. Alternatively, the value added service may be triggered by an originating 
call fix>m the subscriber, ^en the indexing register is associated with a service node of 

25 a first network, for providing a value added service, such as an intelligent network (IN) 
service, which is available in the first network, to a subscriber in a second network, in 
which the service node is arranged for executing the value added service, the indexing 
register being arranged to indicate the type of value added service associated with a 
forwarding number to the service node after receiving control of an originating call 

30 fi-om the subscriber, the originating call comprising an indication that that the 
subscriber desires to use the value added service. 

In an even further aspect, the present invention relates to a commxmication 
system comprising a first and a second network, the first network comprising a first 
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network node being arranged to provide a value added service, such as an IN service, 
the second network comprising an exchange according to the present mvention and the 
first network node being arranged for executing the IN service. 

Also, in a further embodiment, the communication system further comprises an 
S indexing register according to the present invention. 

Short description of drawings 

The present invention will be discussed in more detail below, using a niunber of 
10 exemplary embodiments, with reference to the attached drawings, in which 

Fig. 1 shows a schematic view of a first embodunent of the commimication 
system according to the present invention; 

Fig. 2 shows a schematic view of a second embodiment of the communication 
system according to the present invention; 
15 Fig. 3 shows a schematic view of a third embodiment of the communication 

system according to the present invention relating to originating calls. 

Detailed description of exemplary embodiments 

20 

Fig. 1 shows a diagrammatic view of a first embodiment using the method 
according to the present invention. Fig. 1 shows a combination of a first network 5, in 
this case a Home Public Land Mobile Network (HPLMN), and a second network 7, in 
this case a Public Switched Telephone Network (PSTN). 

25 The PSTN 7 is able to interconnect its siibscribers (of which one is shown 

indicated by reference numeral 3) using a number of exchanges. A number of different 
classes of exchanges exist, however for the description of this embodiment of the 
present invention, in Fig. 1, only a local exchange 8 is shown, to which the subscriber 3 
is connected. The PSTN 7 may be connectable to other networks using a gateway 9. 

30 The other networks may be other PSTN's (e.g. firom other network operators) or otiier 
types of networks, such as the HPLMN 5 shown in Fig. 1. 

The HPLMN 5 is arranged to provide communication connections primarily 
between mobile subscribers. For this, the HPLMN 5 comprises a Home Location 
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Register 10, and a Mobile Services Switching Center 12. Nowadays, HPLMN 5 may be 
arranged to provide Intelligent Network (IN) services to subscribers of the HPLMN 5. 
For this, the HPLMN 5 comprises a Service Control Pomt (SCP) 11, which executes IN 
services and controls a Service Switching Point (SSP) 12. The SSP 12 is usually 
5 combined witii the MSC for providing comiections to the (mobile) subscribers. The 
operation of the HPLMN 5 and its components 10-12 are known to the person skilled in 
the art, and need no further detailed explanation beyond the explanation of the 
invention below. 

Examples of IN services (a subclass of Value Added Services) include, but are 

10 not limited to, providing. Freephone (reverse charging), Premium Rate, Virtual Private 
Networks (VPN), Malicious Call Barring (MCB), Personalized Greeting Services 
(PGS), Time Dependent Routing, Call Forwarding etc. 

In the normal situation, subscribers 3 of the PSTN 7 are not able to use any of the 
IN services implemented in the HPLMN 5. To provide these kind of services, separate 

IS computers or computer applications have to be added to the PSTN 7 which add these 
kind of functionalities. 

To be able to use the IN services from the HPLMN 5, a subscriber 3 associated 
with the PSTN 5 (e.g. having a telephone number 010-1234567) has to indicate the 
wish to use a certain type of IN service. This can e.g. be accomplished by indicating 

20 that a call to that subscriber 3 must be forwarded to a special service number (e.g. 06- 
55 555 555). One method of accomplishing this is by notifying the local exchange 8, 
e.g. using the known call forward key sequence *21*0655555555#, This will result in a 
Call Forward Unconditional for every caU the local exchange 8 receives, which is 
addressed to that subscriber 3. 

25 When a mobile or fixed subscriber (indicated by reference numeral 4 in Fig. 1) 

places a call to the subscriber 3 (by dialing 010-1234567), this call will be forwarded 
by the local exchange 8 to the HPLMN 5, via gateway 9. The HPLMN 5 will use the 
HLR 10 in the known manner. In the HLR 10, which in this embodiment acts as an 
indexing register, an entry is present for the number 06-55555555 to which the call is 

30 forwarded, which will indicate that a specific IN service is desired (e.g. using a 
Terminating IN Category Key (TICK) entry in the HLR record for the number 06- 
55555555). As a result, the call will be forwarded to the SCP 11, which vsdll execute 
that IN service for the subscriber 3. 
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For some IN services, such as Malicious Call Barring, which blocks calls from a 
predefined set of calling numbers (screening list), but passes calls from calling nimibers 
not on the list, a connection needs to be established between the calling party and the 
subscriber 3. Without fiirfher measures, a call forwarded to the subscriber 3 by the 
5 SSP/MSC 12 will again be redirected as a result of the Call Forwarding Unconditional 
programmed for that subscriber 3. 

In telephony networks, such as HPLMN 5 and PSTN 7, use is made of a 
parameter 'number of redhections' to indicate how many times a call has been 
redirected. This to prevent infinite loops when subscribers 3 redirect their incoming 
10 phone calls. The maximum value of this parameter is \isxially set for a geographical area 
(e.g. for The Netherlands, the maximum number of redirections is five). 

To allow the SCP 1 1 (or better the SSP/MSC 12) to fiirther direct the call to the 
subscriber 3, the value of the parameter 'number of redirections' is set to a value equal 
to the maximum value plus one (thus, in The Netherlands it will be set to six). This 
15 allows the SSP/MSC 12 to fiirther direct the call via the gateway 9 and local exchange 
8 to the subsoiber 3. 

In some proposals for IN services, it has been proposed to provide a fixed 
telephone network, such as PSTN 7, with the necessary hardware and software to 
provide IN services to subscribers. In this case, the fixed telephone network is provided 
20 with a location register (another type of indexing register comparable to the HLR 1 0 in 
HPLMN 5), which directs calls to a certain service number in the PSTN to an IN 
control point (a service node (SN) comparable to the SCP 1 1 in the HPLMN 5). 

In this cases it is possible to provide subscribers of other networks (fixed or 
mobile) which do not provide those IN services, with the possibility of using the IN 
25 services in a manner analogous to the embodiment described with reference to Fig. 1. 
In this embodiment, a call to the subsoriber is forwarded to the IN control point using 
the location register, after which the IN service can be executed. 

In a fiirther embodiment, which is schematically depicted in Fig. 2, use is made 
of number based triggering. In this case, the indexing register fimction indicating the 
30 specific IN service desired is not provided by the HLR 10, but already by the gateway 
9. The gateway 9 recognizes a special number (the forwarding number indicating a 
specific IN service) and directly forwards the call to the SCP 1 1 in the HPLMN 5. 
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8 

In the above description of the embodiment of the invention, the call is a 
terminating call to the subscriber 3. However, it is also possible to provide value added 
services such as IN services in a first network 5 for originating calls from subscribers 3 
in the second network 7. An originating call is executed for the calling/originating 
5 subscriber during a call or the set-up of the call. Examples of IN services associated 
with originating calls are Outgoing Call Screening (screening \^ether destination 
number is allowed); use of short numbers within a user group (Family & Friends); or a 
Virtual Private Network (VPN) (vsdiich can actually be both an originating or a 
terminating service). 

10 This is illustrated in Fig. 3, in which a subscriber 3 initiates a call (indicated by 

arrow towards local exchange 8) with subscriber 4 as destination. However, using one 
of the methods described below in further detail, the local exchange intercepts the 
originating call from subscriber 3 and hands over control of that call to the HLR 10 in 
PLMN 5 for execution of an IN service using e.g. the special number 06-55555555 as 

1 S discussed above. In the HLR 10, it is indicated which IN service is associated with that 
specific number, and the SCP 1 1 is allowed to execute the originating IN service for 
that subscriber 3. After that, control is passed back to the SSP/MSC 12, m order to 
allow completion of the call to the destination subscriber 4 (e.g. again via gateway 9 
and local exchange 8 as indicated in Fig. 3). It will be apparent that an embodiment for 

20 originating calls may be implemented analogue to the embodiment of Fig. 2, in which 
the control of the originating call is directly handed over to the SCP 1 1 . 

To allow services associated with originating calls to be executed in the first 
network 5, a number of possible mechanisms may be used. The first one is to detect a 
special sequence in the dialed number, such as a special telephone number indicating 

25 the desired service, or a prefix/sufiBx sequence. 

A prefix may be added to a telephone number dialed by the subscriber 3 
automatically by the local exchange 8 to which the subscriber 3 is connected (fixed 
network) or by the MSC 12 momentarily servicing the subscriber (mobile network). 
Alternatively, the terminal of the subscriber 3 may be arranged to automatically add the 

30 prefix, or the subscriber may key in the prefix. 

The special sequence (number or prefix) is recognized by the local exchange 8 or 
MSC 12, and the control of the call is transferred to the associated service node (SCP 
1 1) in the first network 5, which then executes the value added service. 
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When the second network 7 is a fixed network (PSTN), the originating service 
may also be triggered using line based triggering. In the local exchange 8, an 
adjustment is made for specific subscribers 3 to redirect control of calls originated by 
the respective subscribers to the service node 11 in the first network 5. 
S An analogue provision may be made for subscribers of a mobile network, who 

wish to use a value added service in the first network. In the HLR of the PLMN, the 
record of a specific mobile subscriber is adjusted by setting an Originating IN Category 
Key (OICK) parameter. All call originating fi-om that subscriber vdll then trigger the 
SCP in the PLMN to redirect control of the call to the service node in the other network 
10 for executing the value added service. Additional parameters in the HLR indicate where 
this service node in the fixed network can be located and which value added services 
are applicable. 



